Abstract. A new model, incorporating shear deformation within a subducting slab, is proposed to explain slip partitioning for oblique plate motion at subduction zones. On the basis of investigation of 450 interplate earthquakes at 24 subduction zone segments we find that the degree of slip partitioning is laxgely correlated with the calculated slab pull force. Such correlation suggests that other than the upper plate deformation, the slab pull force plays an important role in controlling oblique subduction. Our model proposes that the force balance between the slab pull force, the interplate coupling resistance, and the viscous mantle drag (the latter two are passive forces to the former one) produces a lateral shear within the slab, which causes the slab to deform and change its motion direction gradually toward trench normal as it subduers. The amount of direction change, which would be observed as the slip partitioning during earthquakes, therefore is closely related to the major plate driving force at the subduction zone, which is the slab pull force in out model.
It is often observed that the slip vectors of interplate earthquakes deviate from the plate motion directions toward the directions normal to the trench [Fitch, 1972] . This has been explained by partitioning of plate motion between slip across the interplate boundary and intraplate deformation within the overriding plate which may involve forearc shear faulting and back arc spreading [Fitch, Table 1 . Open circles are selected interplate earthquakes.
we will mainly concentrate on his 1992 work as a representation of the forearc deformation models.
Forearc shear faults are likely important for some oblique convergence zones, but there are other factors that ought to be considered for many regions with slip partitioning, such as back arc spreading [Dewey, 1980; Yu eta/., 1993] and buttressing effects in the forearc [Beck, 1991] 
(deformation •17• and within section c). Yu eta/. [1993] examined characteristics of slip partition-
ing along the world's major subduction zones and found that there are linear relationships between earthquake slip vector obliquity (i.e., deflection of earthquake slip vectors from the trench normal) and plate convergence obliquity angles for almost all the subduction zones.
They also found that slip partitioning measured by the residual between the earthquake slip vector and plate convergence obliquity is correlated for regions with active back arc spreading and thus inferred that back arc spreading may be an important factor in controlling slip partitioning at subduction zones. However, their model could not give any quantitative analysis, because of the paucity of observational constraints to back arc spreading.
Previous models for slip partitioning have focused on the upper plate deformation and the force balance on the sliver plate. We find that slip partitioning is observed at subduction zones where neither forearc shear faults nor back arc spreading have been found. Because interplate earthquakes occur between the upper and subducting plates, slip partitioning must depend on the tectonic forces on both plates, and the deformation caused by oblique subduction could occur not only in the upper plate, but within the downgoing slab as well. The effects of downgoing slab pull on slip partitioning have been considered only indirectly via slab dip angles in earlier mechanical models [Beck, 1991; McC'affrey, 1992] . Such effects deserve more exploration. In this We examine the influence of our seismic moment threshold on the selection of interplate earthquakes and find that the azimuthal distribution of the earthquake slip vectors is essentially independent of the earthquake magnitude (see Figure 3a and 3b). We select interplate earthquakes at the subduction zones shown in Figure 1 . The subduction zone segmentation used in this study is based on the seismological and tectonic characteristics given by Jarfatal [1986a] . The code name for each subduction zone segment is listed in Table 1 
Method

Degree of Slip Partitioning
We define the degree of slip partitioning for a subduction zone as be estimated from slab geometry and its density contrast with the surrounding mantle. However, the lack of downdip seismicity at some subduction zones makes the latter estimates less precise. 
Model for Slip Partitioning
Here we propose a model which includes lateral shear of a slab caused by the interplate shear resistance, viscous mantle drag, and slab pull to explain slip partitioning at subduction zones. As the oceanic plate subducts at the trench, the slab is subject to five forces: ridge push, slab pull, frictional resistance (interplate coupling shear) at the upper surface of the slab, viscous resis- experiencing 50% thickening due to arc parallel deformation. Our suggested mechanism of simple shear in the slab requires the shear strain which is quite comparable to that predicted by the slab geometry [Burbach The relative plate motion at the trench may be accommodated by the trench parallel shear in the slab, as well as the shear in the forearc plate. Those two mechanisms of slip partitioning may be the end-members of such a process. Actual slip partitioning may be a combination of both mechanisms. However, to start with a simple model, we consider only the slab pull influence which causes trench parallel shear in the slab and thus deviates the earthquake slip vector direction away from the plate motion direction. For plate convergence obliquity less than 30 ø, using only slab shear mechanism may not be a bad approximation, since the forearc shear faults are not likely to be well developed, and the slab shear may be the dominant mechanism for slip partitioning. We analyze the relationship between the degree of slip partitioning and the slab pull and/or forearc shear faults for the full range of plate convergence obliquities. for Tonga, we find that the predicted plate convergence obliquity is deflected counter clockwise from the trench normal rather than clockwise as the slip vector obliquities are for most earthquakes. This is very difficult to explain, therefore so far we do not perform any correction of back arc spreading effect in this study.
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Conclusions
We propose a new model for slip partitioning at subduction zones, that includes slab pull as an additional parameter to explain slip partitioning. In this model the slab is pulled down by gravitational pull normal to the trench strike. The along strike component of the oblique subduction is gradually dissipated by the interplate coupling resistance and the mantle shear as the 
